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(54) COLOR LED DISPLAY MODULE 
(57)Abstract 

PURPOSE: To simplify a structure of a bus line 
connection part, to correct individual LED to ideal light 
emission luminance and to cause it to light emit 
CONSTITUTION: A color LED display is provided with an 
LED panel 6 arranging plural pieces of pixels consisting 
of LEDs of three primary colors of R, G, B and the 
lighting circuit 7 of the LED panel 6. The lighting circuit 7 4^*"^ 
is provided with a video RAM 1, a correction RAM 5, a ~ 



gradation control circuit 2 and a driver 3. An input circuit ^V-'*;' 
4 switching the correction data and the display data """Trf 
inputted in time division and inputting them to the 
correction RAM 5 and the video RAM 1 is connected to 
the input sides of the video RAM 1 and the correction 
RAM 5. 
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* NOTICES * 

* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

LThis document has been translated by computer So the translation may not reflect the original! 
precisely. 

2,**** shows the word which can not be transtated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The color LED display module to which it has the LED panel by which two or more 
picture elements by which LED which emits light to red, greea and the bflue three primary colors 
approached mutually, and was arranged are arranged, and the lighting circuit which turns on each 
LED of this LED panel to predetermined brightness, and a fighting circuit is characterized by 
having the following configuration. 

(a) The Video RAM which memorizes temporarily the indicative data to which a lighting circuit 
makes each LED emit light to predetermined brightness. The amendment RAM which memorizes 
the amendment data which amends the brightness which makes LED emit light It has the 
gradation control circuit changed into the gradation signal which makes each LED emit light 
based on the data memorized by a Video RAM and Amendment RAM, and the ctriver whfcch the 
output signal of this gradation control circuit is inputted [ driver L and makes predetermined 
brightness turn on each LED. 

(b) The input circuit (4) which both an indicative data and amendment data are inputted, an 
indicative data is switched to a Video RAM, it switches amendment data to Amendment RAM, 
and is inputted is connected to a Video RAM and the input side of Amendment RAIM. 

(o) The indicative data and amendment data which are inputted into time sharing are switched, it 
inputs into a Video RAM and Amendment RAM, the data memorized by a Video RAM and 
Amendment RAM is inputted into a gradation control circuit, a gradation control circuit controls 
a driver, and the input circuit is constituted so that each LED of the LED panel may be made to 
emit light to predetermined brightness. 

[Claim 2] Even if there is little amendment data which Amendment RAM memorizes of a 
brilliance control, white balance adjustment, and the vision amendments either, Amendment RAM 
is interlocked with a measurement-ofHuminance means including a kind. The amendment data 
which specifies the amount of amendments required in order to make the display screen of a 
LED display into homogeneity The color LED display module according to claim 1 characterized 
by inputting into an indicative data and time sharing from the same terminal in a lighting circuit, 
and coming it rewritable to carry out the contents of Amendment RAMI. 
[Claim 3] The color LED display module according to claim 1 or 2 characterized by being 
constituted and the optimal setup becoming according to the output of detection systems, such 
as brightness of the location in which two or more sets of amendment data is beforehand 
memorized by Amendment RAM, and a LED display is installed, and a tint, temperature, so that 
may be switched alternatively. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the color LED dSsp[ay module which combines 
two or more LED which emits light to red, green, and the blue three primary colors, adjusts the 
radiant power output of each LED, and actfusts the luminescent color and brightness. 
[0002] 

[Description of the Prior Art] LED which emits light to red, green, and the btue three primary 
colors is used, and a full color LED display unit can be realized. This LED display unit displays 
the full color picture element of 1 dot for the luminescent cdor by red, blue, and three sorts of 
LED made green. The picture element of t dot approaches mutually, arranges the 3 color LED, 
and is constituted. The LED display unit of this structure can acflust the brightness of red, blue, 
and green LED, and can change the luminescent color, For example, if alB LED is made to turn on, 
it will become white, and if blue LED is turned on with red, it will be as green as MAZENDA and 
red and will become cyanogen in yellow, green, and blue. Furthermore, the brightness of each 
LED can be actjusted and it can consider as the various luminescent color. 
[0003] The LED display unit is blinking each LED the fixed period as it is also in the lighting 
circuit shown in drawing 1 . The lighting circuit shown in this drawing acljusts the time amount 
which turns on LED, and can adjust the brightness sensed for an eye, i.e., the substantial 
luminescence brightness of LED. If 1 time of lighting time amount of LED is lengthened, iit wilt 
sense bright by the eye. It is sensed dark that lighting time amount is shortened. The period to 
which a lighting circuit blinks LED is higher than 50Hz, in order to prevent a flicker, for example, 
it is adjusted to about 100Hz. If a flashing period is set to 100Hz, LED will bBnlk 100 times at 1 
second. 

[0004] Thus, the lighting circuit which turns on LED is switched with the output signal of the 
gradation control circuit 2 which calculates the gradation signal for turning on LED to 
predetermined brightness from Video RAM 1 which memorizes the indicative data inputted 
temporarily, and the data memorized by Video RAM 1, and the gradation control circuit 2, and is 
equipped with the driver 3 which blinks LED. 

[0005] The gradation control circuit 2 calculates the lighting time amount of LED from the data 
memorized by Video RAM 1. The gradation control circuit 2 shown m drawing calculates the 
indicative data inputted, and outputs the pulse signal which is a gradation signal which turns on 
LED. The gradation signal which is a pulse signal butputted from the gradation control ccrcuit 2 is 
inputted into the driver 3 of LED, and makes a driver 3 switch. If a driver 3 is turned on, LED wilt 
be turned on, and the light will be put out if it becomes off. The driver 3 of LED serves as ON, 
when the pulse inputted is "High", and it is turned off at the time of "Low". 
[0006] The indicative data inputted into the gradation control circuit 2 from Video RAM 1 is data 
for determining the brightness of each LED. The gradation control circuit 2 modulates the time 
amount width of face of the pulse to output corresponcfing to the indicative data inputted. Time 
amount width of face of the pulse to output is made large as the indicative data inputted 
becomes bright. Drawin g 2 is a graph. which shows the time amount width of face of the output 
pulse to the indicative data inputted into the gradation control circuit 2. if tinrve amount width of 
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face of an output pulse is made large in proportion to an indicative data as shown en this drawing, 
lighting time amount of LED'can be' lengthened in proportion to an indicative data. Since LED 
with long lighting time amount is sensed bright for an eye, it can turn on LED brightly in 
proportion to an indicative data. Brightness is adjusted in proportion to the gradation data into 
which LED which emits light to red, green, and the blue three primary colors is inputted. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, in proportion to an indicative data, red. blue, 
and the color LED display that adjusts the brightness of green LED can perform a full color 
display. However, as for the LED display of this structure, dispersion in the brightness between 
LED of each luminescent color poses a problem, Brightness nonuniformity is identified aynd LED 
which has dispersion in luminescence brightness reduces the quality of a color LED display 
remarkably, when the whole is turned on to the same brightness. In order to- lessen this evil, LED 
of each luminescent color is sorted out according to brightness. However, even if it uses LED 
sorted out, this becomes tileHike brightness unevenness conversely, and further, if gradation 
data adjust brightness for this finely, stiff finer brightness unevenrress will come to be 
conspicuous, and it will be necessary to sort out LED on stil! finer level. This reduces the yield of 
LED remarkably. 

[0008] Furthermore, although the color LED display of the structure shown in Rawing 1 makes 
LED emit light by the time amount corresponding to the indicative data inputted, it camnot be 
used as good gray scale, Moreover, the brightness which senses LED for an eye m the field made 
to turn on brightly may be saturated. It is a reason that human being's vision has a logarithmic 
function consciousness function fike other sense organs, such as an acoustic sense and 
olfaction. 

[0009] Faults, such as this, are cancelable by carrying out brightness unevenness amendment of 
LED, vision amendment, etc., and inputting the indicative data inputted into an input circuit. 
However, it is based on sorting criteria and, as for the luminescence brightness of LED, varying 
in twice - one half is not rare, either. Furthermore, in order to obtain good gray scale with a LED 
display, it is necessary to perform vision amendment for example, with a square curve etc. if 
these take into consideration, it will be difficult to amend beforehand with 8 fatbits data output 
of the display controller of the preceding paragraph inputted into an LED display module, and, 
also at the lowest, a big data bus 12 bits or more wiP be required. On the display of a full color 
display, the data bus of 3 classification by color is required, and does not escape complication of 
a connector area. 

[0010] These problems formed Amendment RAM in the LED module, and compteted the 
structure which can transmit amendment data to each module through a dispEay controller from 
amendment data generation equipment so that LED by which brightness sorting was carried out 
was mounted in an LED module for every sorting rank, and the brilliance control of an LED 
module might be interlocked with a measurement-ofHuminance means and could be adjusted 
Moreover, vision amendment of an LED Eurninescence property is included in the drive circuit of 
each LED module, and it can cancel as circuitry as amendment data also with the vision 
correction value more controllable than the exterior. 

[0011] This circuitry is pressed down in the brightness unevenness after regulating automatically 
by the variation in a sorting rank. By furthermore performing amendment of the component 
variation of ****, little uniform display of brightness variation is obtained further. Since the 
amounts of brightness variation adjustments of the individual component after brightness 
variation adjustment of an inter module are few, there is little storage memory of the component 
information for amending within a module, and they end. Moreover, also when carrying out data 
correction by the display controller of the preceding paragraph inputted into an LED module, an 
amendment field is stopped, many data areas can be taken and degradation of the gradation 
quality of an image can be suppressed. However, the color LED display module of this circuitry 
needs to transmit amendment data to Amendknent RAM, needs to amend it, and has the fault to 
which the input circuit of amendment data becomes complicated, 

[001 2] This invention was developed for the purpose of cancelling this fault further, and the 
important purpose of this invention simplifies connection of an LED module with an LED display 
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controller, can amend LED of in ideal (luminescence brightness, and is to realize the color 

LED display module from wKich a uniform display is obtained* 

[0013] 

[Means for Solving the Problem] The color LED display of this invention is equipped with the 
following configuration in order to attain the above-mentioned purpose. A color LED display is 
equipped with the LED panel 6 by which two or more picture elements by which LED which emits 
light to red, green, and the blue three primary colors approached mutually, and was arranged are 
arranged, and the lighting circuit 7 which turns on each LED of this LED panel 6 to 
predetermined brightness. 

[0014] Furthermore, the lighting circuit 7 of the color LED display of this invention is equipped 
with the following peculiar configuration. 

(a) Video RAM 1 which memorizes temporarily the indicative data to which the lighting circuit 7 
makes each LED emit light to predetermined brightness, The amendment RAM 5 which 
memorizes the amendment data which amends the brightness which makes LED emit tight It has 
the gradation control circuit 2 which changes the data memorized by Video RAM 1 and 
amendment RAM 5 into the gradation signal which makes each LED emit light, and the driver 3 
which the output signal of this gradation control circuit 2 is inputted [ driver ] B and makes 
predetermined brightness turn on each LED. 

[0015] (b) The input circuit 4 which both an indicative data and amendment data are inputted, an 
indicative data is switched to Video RAM 1 , it switches amendment data to amendment RAM 5, 
and is inputted is connected to Video RAM 1 and the input side of amendment RAM 5. 
(c) The indicative data and amendment data which are inputted into time sharing are switched, it 
inputs into Video RAM 1 and amendment RAM 5, the data memorized by Video RAM 1 and 
amendment RAM 5 is inputted into the gradation control circuit 2, the gradation control circuit 2 
controls a driver 3, and the input circuit 4 is constituted so that each LED of the LED panel may 
be made to emit light to predetermined brightness. 

[0016] Furthermore, the color LED display module indicated by claim 2 of this invention 
considers the amendment data memorized by amendment RAM 5 as a brilliance control, white 
balance adjustment, and vision amendment. The amendment data which specifies the amount of 
amendments required in order to interlock amendment RAM 5 and a measunemerct-ofHumimance 
means and to make the display screen of a LED display into homogeneity is inputted into the 
lighting circuit 7 from the same terminal, and rewriting of the contents of amendment RAM 5 of St 
is still enabled in it at an indicative data and time sharing. 

[0017] The color LED display module furthermore indicated by claim 3 of this invention 
memorizes two or more sets of amendment data to amendment RAMI 5 beforehand, and 
according to the output of detection systems, such as brightness of the location in which a LED 
display is installed, and a tint, temperature, it constitutes it so that the optimal setup may be 
switched alternatively. 
[0018] 

[Function] The color LED display of this invention inputs an indicative data and amendment data 
from a single bus line. An indicative data is data which determines the brightness which makes 
each LED emit light. Amendment data is data which amends the luminescence brightness of each 
LED. For example, amendment data is the following data signal. 

** data *# which amends the difference in the balance of the data red who arranges a 
difference of the luminescence brightness of data ** each color LED display module which 
arranges the brightness unevenness of each LED, green, and blue — the vision amendment data 
[0019] for obtaining good gray scale The co4or LED display of this invention carries out the 
following actuation, and makes LED emit light. 

(1) When are switched on and it resets, input amendment data into amendment RAM 5 with a 
frame period using the pause section of data. Amendment data is transmitted to amendment 
RAM 5 through an input circuit 4. The amendment data memorized by amendment RAM 5 is used 
for amendment of the indicative data inputted after that. 

[0020] (2) An indicative data is inputted into Video RAM 1 through am input circuit 4. An input 
circuit 4 switches amendment data and an indicative data, and amendment data is inputted into 
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amendment RAM 5, and it inputs an indicative data into Video RAM 1. 

[0021] (3) The gradation corttrol circuit 2 amends the indicative data remembered that tihe 

amendment data memorized by amendment RAM 5 is also by Video RAM 1, and caflculate a 

gradation signal from an indicative data. The calculated gradation signal is inputted into a driver 

3. For example, the amendment data In which it is shown that the luminescence brightness of 

LED specified as the gradation control circuit 2 is low, and the indicative data whaclh shows the 

brightness of this LED are inputted, and the gradation signal amended so that LED might be 

turned on more brightly is outputted. That is, the gradation signal amended so that dark LED 

might be turned on brightly and bright LED might be turned on darkly is outputted. 

[0022] (4) A gradation signal is inputted into a driver 3 and make predetermined luminescence 

brightness turn on LED as a driver 3 is also with the inputted gradation signal. 

[0023] 

[Example] Hereafter, the example of this invention is explained based on a drawing. However, the 
example shown below does not illustrate the color LED display for materializing the technical 
thought of this invention, and this invention does not specify a color LED display as the 
following. 

[0024] The color LED display module shown in drawin g 4 is equipped with the LED panel 6 by 
which two or more picture elements by which LED whicJi emits light to red, green, and the blue 
three primary colors approached mutually, and was arranged are arranged, and the lighting circuit 
7 which turns on each LED of this LED panel 6 to predetermined brightness. The LED panel 6 
adjusts brightness by red, blue, and the luminescence time amount of three LED which emits 
light green, and displays the full color picture element of 1 dot Much LED is connected to the 
matrix as shown in drawing 5 . 

[0025] Video RAM 1 which memorizes temporary the indicative data to which the lighting circuit 
7 makes each LED emit light to predetermined brightness, The amendment RAM 5 whSch 
memorizes the amendment data which amends the brightness which makes LED emit tight ft has 
the gradation control circuit 2 whicJi changes the data memorized by Video RAM 1 and 
amendment RAM 5 into the gradation signal which makes each LEO emit light, and the driver 3 
which the output signal of this gradation control circuit 2 is inputted [ driver ], and makes 
predetermined brightness turn on each LED. 

[0026] The input circuit 4 is connected to the input side of Video RAM 1 and amendment RAM 5. 
An indicative data is switched to VEdeo RAM 1 , it switches amendment data to amendment RAM 
5, and an input circuit 4 inputs. An input circuit 4 switches the indicative data ajnd amendment 
data which are inputted into time sharing, and inputs them into Video RAM t and amendment 
RAM 5. 

[0027] The color LED display of drawing: 4 constitutes the input carciit 4 froam address conte 
RORA 8 and a data entry circuit 9. Address conte RORA 8 is equipped with the input terminal 
for control signals, and the input terminal for address lines. A control signal is a signal which 
distinguishes the input signal inputted into the data entry circuit 9 to amendment data and an 
indicative data. The address signal which specifies LED of the LED panel 6 is inputted into the 
input terminal for address lines. The data entry circuit 9 has prepared the input terminal for data 
lines which inputs an indicative data and amendment data into tEme sharing in the input side. 
[0028] The output side of address conte RORA 8 and the data entry circuit 9 is connected to 
Video RAM 1 and amendment RAM 5. An indicative data and amendment data are inputted into 
the data line of the data entry circuit 9. Address conte RORA 8 identifies whether the signal 
inputted into the data entry circuit 9 is an indicative data, or it is amendment data, and an 
indicative data is inputted into Video RAM 1, and it inputs amendment data into amendment RAM 
5. An indicative data and amendment data are data which specifies the brightness which makes 
each LED emit light. Since LED is specified, address data are inputted into address conte RORA 
8, and the amendment data and the indicative data of LED which were specified wrth address 
data are memorized by amendment RAM 5 and Video RAM 1. 

[0029] The lighting circuit 7 shown in drawing 4 has connected the buffer 10 to the output side 
of Video RAM 1, and the output side of amendment RAM 5. The buffers 10, suclh as this, 
memorize the amendment data and the indicative data of LED whSch are arranged by orre line of 
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the LED panel 6. For example, the picture element of 16x16 dots is In the LED panel 6, and the 
color LED display which displays the picture element of 1 dot by red, green, and three blue LED 
makes the data which is equivalent to a buffer 10 at 16x3 LED memorize. The gradation control 
circuit 2 which has connected the buffer 10 is for calcuflating the gradation signal of LED of one 
line to coincidence, and making LED of one line emit light to coincidence witih a driver 3. 
[0030] The amendment RAM shown En drawing is equipped with RAM of following ** - **. 
** The amendment RAM 5 of component variation amendment RAM ** memorizes the data 
which arranges the brightness unevenness of each LED. For example, LED with low brightness 
makes luminescence brightness high, and LED with high brightness is data which amends 
luminescence brightness tow. 

[0031] ** Brilliance-control amendment RAM .... This amendment RAM! 5 memorizes the data 
which arranges a difference of the luminescence brightness between each collor LED display. If 
the unevenness of brightness is in an adjoining LED display unit when putting in order and using 
the LED display unit of two or more sheets, spots will be made as the tile of different colors was 
stretched. In order to prevent this evil, it is necessary to arrange the brightness of each LED 
display unit with homogeneity. The brllliance-controf amendment RAM 5 memorizes the data 
which amends brightness spots. 

[0032] ** White balance amendment RAM .... This amendment RAM 5 memorizes red, green, and 
the data that amends the difference in blue balance. As shown in drawjng.7 . for every LED of 
each luminescent color, LED of each luminescent color is sorted out by brightness rank AHH, 
and is mounted in the dot matrix. For example, when using it combining the bright blue LED of 
Rank G with dark green LED of Rank C, and the red LED of Rank E. it is the sequence of green, 
red, and blue, and modulation gain of the intensity modulation circuit of the gradation control 
circuit 2 is made high, and the white balance of LED of each luminescent color is adjusted. The 
white balance amendment RAM 5 has memorized the signal which controls modulation gain, in 
order to adjust the white balance of LED of each luminescent color. 

[0033] ** Gamma correction RAM .... This amendment RAM 5 memorizes vision amendment data 
required for the nonlinear pulse modulation for obtaining the good gray scale which met gradation 
data. 

[0034] the time of making the electric power switch of a color LED display amendment RAM 5 at 
ON — every frame period — between ****** of an indicative data — or when it resets, when a 
detection system reacts that surrounding brightness changed, amendment data is Inputted again. 
Amendment data is transmitted to amendment RAM 5 through an input circuit 4. Amendment 
data and an indicative data are not Inputted together. An indicative data is inputted into Video 
RAM 1 after making amendment RAM 5 memorize amendment data. An input switches the 
amendment data and the indicative data which are inputted into tEm>e sharing, and amendment 
data is inputted into amendment RAM 5, and it inputs an indicative data into Video RAMI 1. 
[0035] The data buffer 10 which memorizes the data of oneHine 16 LED is connected to the 
output side of each amendment RAM. 

[0036] The gradation control circuit 2 is a pulse-width-modulation circuit, and outputs the 
gradation signal of the pulse length which amended the indicative data inputted from Video RAM 
1 by the amendment data into which it is inputted from amendment RAM 5, 
[0037] The amendment data memorized by the brilliance-control amendment RAM 5 is data 
which arranges a difference of the luminescence brightness between each collor LED display unit. 
The gradation control circuit 2 multiplies the indicative data inputted from an indicative data by 
the multiplier peculiar to each LED display unit, and amends brightness spots. The brilliamce- 
control amendment RAM 5 has memorized the multiplier peculiar to each LED display unit as 
amendment data. 

[0038] Furthermore, the gradation control circuit 2 is amendment data inputted from the white 
balance amendment RAM 5, amends an indicative data and outputs the gradation signal which 
makes each LED emit light. For example, as shown in drawing 7 . when using it combining the 
dark green LED unit of Rank C, the red LED unit of Rank E, and the bright blue LED unit of Rank 
G, as shown in drawing 9 , modulation gain is made high and the white balance of the LED unit of 
each luminescent color is adjusted to the sequence of green, red, and blue. 
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[0039] A driver 3 has common driver 3A whiclh changes the common line of LED a fixed period, 
and segment driver 3B which turns'on LED which is the output signal of the gradation control 
circuit 2. The LED display unit shown in drawing_5 connects both common diriver 3A and 
segment driver 3B to a power source (not shown), and turns on LED. 
[0040] Common driver 3A changes LED of eaich train in order, and connects it to a power 
source. Common driver 3A changes a common line with the period of 100Hz, in order to prevent 
a flicker of LED which makes it blink. 

[0041] Segment driver 3B builds in the switching element (not shown). A switching element is 
turned on and off by the pulse signal inputted from the gradation control circuit 2. When a * 
switching element is turned on, LED of a train which has connected the common line to a power 
source is made to turn on. The ON time amount of a switching element adjusts the brightness of 
LED. If a switching element is turned on, a fixed current wifl be passed and LED will emit Fight: If 
the ON time amount of a switching element is short, LED will emit light darkly. If the ON time 
amount of an ITCHINGU component becomes long, LED will emit fight brightly. 
[0042] Segment driver 3B is the output of the gradation control circuit 2, and acljusts the 
brightness of LED which the ON time amount of each switching etement is controlled [ LED ], 
and makes it emit light. In order to turn a switching element on and off. the gradation control 
circuit 2 outputs the pulse of predetermined time amount width of face as a gradation signal. 
Parallel processing of two or more switching elements is carried out with the output of the 
gradation control circuit 2. Therefore, the switching element connected to each line is the pulse 
signal outputted from the gradation control circuit 2, and the time amount turned on is adjusted. 
[0043] Segment driver 3B will carry out predetermined time lighting of the LED of each train one 
after another, if it is equivalent to a gradation signal, time amount lighting of the LED of the train 
connected to the power source is carried out by common driver 3A and common driver 3A is 
changed to the following train. Therefore, segment driver 3B turns a switching element on and 
off synchronizing with common driver 3A, was able to determine all LED one after another, 
carries out time amount lighting, and is made to emit light by predetermined brightness. 
[0044] Drawing 8 is one still more concrete example of an intensity modulation circuit. Although 
this invention is not limited to this example, this circuit has the merit which can set all of 
brilliance-control data, white balance acljustment data, and vision amendment (gamma correction) 
data up with the easy parameter called the counted value or the division ratio of a counter and a 
counting-down circuit. 

[0045] Drawing 1 0 and drawing 1 1 show the vision amendment RAM and a vision correction 
curve. The amendment RAM of drawing 1 0 consists of 8 bit x16 words. 8 bit data express a 
division ratio and the 16-word address shows the gradation levei of vision amendment. Vision 
amendment of this example is changed so that the count pulse width of a. counter may become 
larger than 16 gradation before that every 16 gradation, and as the curve of drawing 1 1 shows, it 
approximates the vision correction curve of 256 gradation with the polygional Kins of 16. Result 
sufficient by such approximation as vision amendment of LED is obtained, and gray soale also 
with good approximation of the polygonal line still fewer than this are obtained. 
[0046] For every lighting period, by the SET pulse, the intensity modulation circuit shown in 
drawing 8 and drawing 9 sets counting-down circuits 20 and 21 and a counter 22. and starts a 
count. GCLK by which NO dividing was carried out with the counting-down circuit 20 is Enputted 
into a counting-down circuit 21. At first, although a counter 22 counts GCLK by which N1 
dividing was further carried out with the counting-down circuit 21 16 times, at the time, the 
address of gamma correction RAM27 changes, N2 is read, and it is set to a counting-down 
circuit 21. So, with a counting-down circuit 21, N dividing and QCLK by whrich M2 dividing was 
carried out count the following 16 counts further with a counting-down circuit 20 from this. While 
renewal of a division ratio of the counting-down circuit 21 is carried out every 16 counts Bike the 
following, a counter is advanced to the gradation set point. Consequently, the count time amount 
of a counter becomes nonlinear to counted value, and, thereby, vision amendment of LED can be 
realized. Especially according to this approach, there is the description which can set tip a vision 
amendment curve freely with the set of the dividing data written in Amendment RAM. Moreover, 
since a gradation counter is formed for every LED from which the luminescent color differs, 
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vision amendment can also be set up according to a cotor. 

[0047] It is a corrugating circuit for obtaining the pulse modulation output outptntted to an LED 
drive circuit the pulse output circuit 24 is read by the SET pulse, is set periodically, and if a 
counter counts to the number of gradation, It will be reset. 

[0048] A counting-down circuit 20 is a gain equalization circuit for amending the brightness 
variation for every module. If the division ratio of a counting-down circuit 20 is enlarged, gain will 
become large and the longest pulse width wilt become large. Conversely, it will become narrow if 
small. In addition, the longest pulse width is restricted a read-out period. 

[0049] Since the counting-down circuit 20 is formed for every luminescent color, phase contrast 
of pulse width is decided by the method of this setup, and the optimal white balance can be 
adjusted. Moreover, it is also possible to adjust the whole brightness, maintaining color balance, 
when it was made to change to coincidence. 

[0050] If the brightness nonuniformity of an inter module is amended by the above. uniform 
display quality will be acquired, but when it says strictly, next the brightness variation in a 
module serves as a noise, and it comes to be conspicuous. In order to remove this noise, the 
brightness variation data according to individual are memorized to Amendment RAM, and it reads 
synchronizing with gradation data, and after carrying out an amendment operation, it is 
outputting to the gradation counter. Although various the approaches of an amendment 
operation are considered, addition-and-subtraction processing is carried out most simply here. 
Therefore, this addition-and-subtraction data is memorized by amendment data. After carrying 
out batch processing about all the pixels of a display within a display controller, data transfer of 
such amendment processing may be carried out. 

[0051] Although the brightness variation in a module is settled in the brightness rank of sorting if 
LED is sorted out to a certain fixed brightness rank and it includes in the panel of an LED 
module, the variation in the inter module from which a rank differs becomes tile-fike brightness 
nonuniformity, and spoils the quality of a display greatly. However, a uniform image is obtained by 
making it exercise with a LED display measurement-of-luminance means, and amending the 
brightness difference of an inter module. Moreover, the noise generated by the variation for 
every component is mitigable. Moreover, brightness unevenness is easily improvable with the 
same actuation at the time of a maintenance. Moreover, the best image can be obtained by 
generating the optimal setups and rewriting the contents of Amendment RAM according to the 
contents of the video signal itself, such as environmental conditions, sudi as brightness of an 
installation, and temperature, and an average picture level. Moreover, beforehand, tihesa may 
incorporate and place two or more sets of correction value, and may change it alternatively. 
[0052] Furthermore, the gradation control circuit shown in drawing 1 0 is performing white 
balance amendment and component variation amendment to coincidence by the vision cotrrect&on 
curve by forming a counter and the vision amendment RAM for every train in a module, this 
vision amendment RAM — the number of trains in a module — it is necessary to own in part or 
to transmit the amendment data for every Rhine before lighting The vision correction curve is 
beforehand set up In consideration of the white balance and gray scale of a display, makes at 
exercise with a setting system, reads brightness desired value every 1 6 steps of 256 gradation, 
and determines that a vision amendment parameter (division ratio) willl become the closest to the 
target, by carrying out like this, the white balance and gray scale which were decided beforehand 
are realizable — in addition — and component variation is also automatically amended by setting 
up the parameter nearest to the aforementioned target curve. 

[0053] Furthermore, it is also possible to adljust a display image as foJIows. The contrast of a 
display can be acjjusted by changing the whole GCLK frequency after the above-mentioned 
brightness amendment termination. Moreover, GCLK is prepared for every cotor of R, G, and B, 
and color tone adjustment of a display can be performed by changing each GCLK frequency 
ratio. Moreover, the brilliance control of a display is possible by subtracting and adding a fixed 
value to an indicative data. 
;0054] 

^Effect of the Invention] The color LED display module of this invention connects Amendment 
RAM and a Video RAM to a bus line through an input circuit, switches amendment date and an 
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indicative data as it is also in an input circuit, amendment data is inputted into Amendment RAM, 
and inputs an indicative data into a'Video RAM, and is making it memorize. Since it is data for 
amending the brightness and the cut-off characteristic of each LED, amendment data is not 
always continuously inputted like an indicative data. For example, without inputting thrice after 
that, if it inputs once at when [ at which the electric power switch was turned ON / when it 
resets at the time, or when surrounding brightness changes again ], amenc&ment data amends the 
indicative data inputted continuously one after another, and can turn on LED by the optimal 
luminescence brightness. The color LED display of this invention uses together the bus line 
which inputs an indicative data into a Video RAM to the input of Irttle amendment data of input 
frequency. Even if it uses a bus line together to the input of amendment data, there is no evil in 
amendment data inputting an indicative data, since there are very few counts inputted. 
Therefore, in spite of the color LED display of this invention inputting amendment data and 
amending the brightness of each LED to an optimum value, the extremely excellent features 
which omit the bus line for inputting amendment data, and can simplify the bus line for an input 
remarkably are realized. 

[0056] Moreover, the LED display module of this invention has the features that brightness 
amendment of a LED display can be performed with sufficient htgh rate, and a quality display 
image can be adjusted from the equipment which detects an environment, or measures 
brightness through a display controller, and generates amendment data sirtce amendment data 
can be transmitted to each LED module and that a very effective means is realizable, 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Draw ing 1] The block diagram of the conventional color LED display 

lQr3Mn&2}. The graph which shows the time amount width of face of the output pulse to the 
indicative data inputted into a gradation control circuit 

[Drawing 3] The block diagram of a color LED display equipped with Amendment RAM 

'Drawing 4] The block diagram of the color LED display concerning the example of this invention 

[D rawing 5] The top view showing the array of LED of a LED dSisplay 

i Drawin g 6] The graph which shows dispersion in the cut-off characteristic of LED 

LQLrawing_7] The graph which shows brightness rank A-H of the LED unit of each luminescent 

color 

[Drawing 8] The block diagram showing an example of an intensity modulation circuit 
[Djawmg ?] The block diagram showing an example of an intensity modulation circuit 
^ Drawing 10] The block diagram showing the example of the vision amendment RAM 
ID rawing 11] The graph which shows a vision correction curve 
[Description of Notations] 

1 — Video RAM 

2 — Gradation control circuit 

3 — Driver 3A Common driver 3B — Segment driver 

4 — Input circuit 

5 — Amendment RAM 

6 — The LED panel 

7 — Lighting circuit 

8 — Address conte RORA 

9 — Data entry circuit 
10 — Buffer 

1 2 — White balance data buffer 

1 3 — Gamma correction data buffer 

20 — Counting-down circuit 

21 — Counting-down circuit 

22 — Counter 

24 — Pulse output circuit 

26 — Intensity modulation circuit 

27 — Gamma correction RAM 
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D/U^e t, C©LED/WP6©fiLEDft»r?E© 

6ttv Wv »C««r«3«©LED©»J6«Hi)'C 
9!saSISflUT7;l'*5-© 1 h©jte*4c^-t 
3. #»© L E D lifa 5 K jjs? «fc "5 Ml 0 A EI8SS 

[0 0 2 5] jMr(BM7l& £4©LED«fl?>£©93*> 

RAM It. LED*«Jfcaii-5M<5aSMIjE"^*ft02E 
x-^-SffittTSlSllERAMSi* fc^RAMlfc 
tffllER AM 6 Kffi«an*5*-^-S€rLED*«3fi6S 

$I®B8 2 ©|JJ*ft^A* SftT&L E D «0f J£©9US 

a tc^fl" a h 9 < / 1~ 3 1 Sit* £. 

[0 0 2 6] Kf^RAM 1 itfiJiER AM S ©A^JlME 
«A*I§I^4€fi!sJS!UTV>«. A*®&4I*. SiSx- 
i'-CtftRAMlK. 8)IE:r— fiftTliER AM 5 

izmvmxxxutz. a*ejk4«. «r»aijK:A*a 

RAM 1 tffliER AM 5 KAfcf 5. 
[0 0 2 7] E40A^-LEDt^^WI1, A* 
E2S4Sv 7 Hk^3>hD9-8t. 5'— ^-A*® 
BS9iT7#}SRl/Tt>*. 7H^n>bC5-8Siv *J 
WfcW8©A*WFi. 7HI/A9-f>ffl©A»**t 

«A^jffl#«, ffijE^-^-ta^-^-tKKBiJ-r 

7 HU^^'f >ffl©A*ffl?Ktt, LE 
D n*fy 6 ©L ED S^Jgf *7 H WtemflXft S tl 
x-^-A*EKStt, ^x-^-tffliEr-^ 

-i*«f»ai)cA*-r*7 ! -4'-5-f ^©a^jsit-* 
AAiHicn»rT^« r 

[0 0 2 8] 7HWAn>hQ9-8ir-i'-A*E] 
^9©iH*«i, lixtRAM 1 tMiERAMS LRM. 
ttatlTVi*. x-^-A^EK 9 ©7*-^— 5^ >K 
tt, Sw5 ! -^-t«riE7 t -iJ'-ilHAaatl*. 7H 
l/X3>hD-5~8tt, T'-^-A^EKSlCA^iail 
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-^-£*$IER AM 5 KA*T£. &jr^-?-£$liE 

3>hD9-8K7Fl'*^-*-**AaS*'U 7HV 
-^-fcjWBIERAM 5 <ttfr^R AM 1 fcfcffitttStt 

[0 0 2 91 H 4 Kw-Tjftff H» 7 tt, trtRAMl 
(BttifltJiffilER AM 5 ©ffl*ffi|K/t y 7r~ 1 0 firffi 

6(DlfrfcEWanSLED©ffiIET^---i*^- 
*-i*IMM-*. LED/1WC18X 
1 6 Yv h*Mft#*l*D. 1 hODJ&SS:** A. » 
(Z)3i^LEDT^n*5-LEDr>f A^Wf 
«> ;b7r-lOtl6X3H0LEDKffiat*5 ! 

MmnR2M» 19-f >coLED©itw(ff#*nNfc 

[0 0 3 0] HCiS-rffllERAMtt, Tffi<0<D~@<&R 
® **/t9«y*»ERAM 

£<BffiIERAM5«;* &*<&LED0ffl$fr , 5£fi1A3 

fc£*tf> JTOM>«6V*LEDl»8 

U WflEO!)«^LEDB»3efWE*e<l8 
[0 0 3 1] © WffiPSffliERAM £tf>ffi}IERA 

-K»^*^5?*t**. »£WK*9jERAM5K, jWjg 

[0 0 3 2]® *7-f h/t9>AfflIERAM £0 

MIER AM 5 13, ft, A, W©/t9>X0fcV>*ttEf 
ags-$P-fcBflrr«. «Bfcfi0LEDWL B7KS* 
1\k5fc, «-»3lfifiOLEDttK, WfiE5>^A^HK 
$8'J2ftT, hTHJy^^lCSftBSnW*. ft 
£Atf, ?>£C0l#V>jRLED£, 7>^E^LE 
Di, 7>^GCO0j1^V>WLED£^«a*'&*)-ti:Tffiffl 
£Stt, A, «. W0H#TN HMMfPBR2 0ff 
Bl®ffi®ttlO®mV't >*iB<LT, fc§63fc&COLED 
05*9^ h/t9>A*B»1"*. *7"f M9>A«!jE 
RAM 5 {4, #«*fi©LEDO#9'f W17>A*M 

[0 0 3 3] © #>Vffi]ERAM £CDffiIER AM 



(5) SWF8-185139 

8 

Bit"*"*. 

[0 0 34] JteRAMSfctev *5-LEDr^^ 

fts^nftft. HB0n*aAmufc&tMn$'* 
jo tcgissna. affix- * - £ &7K?-9 - 1 u—m C 

A*3ft£V>. IffliE^-^-SffijERAMSfCEffltfitS: 
fctt, 3^x-*-&Kx^RAMl£Art^. A* 
WU (9»fflCA*Sn**8iEx-^-fca*x--^-t 
&«JC&A* Jfl)IE?~*-£l!ljjERAM5fc:> 
?~&h:f ;*RAM I ICA#"F5o 
[0 0 3 5] =&^CDaiERAMfiZ)W*ffl!lKy:l^-if >1 

6 fi <D L E D o 5* - ^ - * ElSt" * r- ^ - f <y 7 7 - 
[0 0 3 6 J MnffflHK2tt. /WXtBEBBMR* 

AM 5 *6 AAStiaHE^-^-riBiEbfc/VWB 
[0 0 3 71 WlSPS^iERAMS^fBasni^SET 5 

K*»IET«. WKPMjHRAMSS. fiLEDr-if 

[0 0 3 8] MfBIHffllBB2UU *7-fh/t9 

>**I)IE R A M 6 rt> 6 A* «5 ftftMjE^- * *-T* *^ 
X-^-fcttiffiLT. 6LEDCfttt2lNSBMr9fi 
tij*^*. fc£Atf. H7 iC^Tcfc^tC, 5>0C<&Pf 

£, 5>£G<&^£V>WLED:i:zy h£«l&*£feii' 
TttJ&?«&«HU BOK^f ft. Ik. 

»fcje«$W>**<LT\ feMfi^LEDaz^ 
©*7-f h/^^A&P&T*,, 
40 [0 0 3 91 F9>f/t-3tt. LED©3*>9<>* 
-feO^fiflT«)0#A^n ; €:>K^-f /t-3 A£. M 
■ff BM 2 V&tim-r&Z L E D Sr^frr^-t > 
h F9-f7X- 3 B £*«*«. BISIC^-rLED^^ 

H9</1-3BOn^««H (B««T> iCttttUTL 

ED?MKrr«. 

[0 0 4 0] 3*>F9-f/X-3Att, 6^J<0LEDS 

AH, ja»***LEDO-66o**»ik-f*ft*K- 
59 a^^-OSWAttlOOHzCDBB-CWD**.*. 
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[0 04 1] tW^hHMM-SBH, 

b> ftM®®to2frzw$tiz/vvz®m:*>* 
y an*. ^y^^JWtMt&st, 

*«f y?->>t% : T'1M?>\ZlS.%£, LEDB-£© 
[0 0 4 2] •feiO<>hl> , 5-l7t-3BW:» 

sfMUT, s^s-frSLEDcwassneta. * 
^*^tt. pgPWWia»2*>6W*an5A^«^ 

[0043] -ki/^bH^-f/l-SBBv 

te«sii5$*.e>n*i, ** t&mc>LED>&ffifcmffl& 

fl-fS. Lft^T, -fe^j*>h F?^/1-3BB. 3 
t> H5-f A- 3 AK|1|»]UT;W y^^^&^V 
t7U &«££T©LED«-*fc*enfcBm&fl'l/T 

[0044] ei 8 \mm&wm®<o-& s KHftWfc-its 

ttff*?*«. *5fcWBC©£;&&0JKI!B£T«t>©TB& 
WfiSr-* ittttfflE Ctf^TffilE) x-^^T*? 

[0 0 4 5] 01 OtBIl IB, m^ffilERAMa:, ft 
«Wffif6«l*^'r. IB 1 0©$IERAMB. 8 Ka> bX 
1 6 7- FTMSlJSanTV**. 8 y hx— f&ftmit 
1 67- F©7F P7.ffimntHlE.^mU^)V 
S^UTViS. Cro^JSOTO^ffliEB. 1 6 PSBSft-fc 
* 7 >*©# 7 > MW* W*©lW© 1 6 PgSJ<k 0 <fe 
^^fcaASK^fba-tfT, El l®t»Tit<t5 
fc, 1 6 ©ifftli^-C 2 6 6 PgPiro?i}|*|}IEffll|4ifi«tU 
TV>*. LED©fflj&ffiIE£LT;r©$fc>fi$T^fe 

web ? r-jvum sn*. 

[0046] ® 8 b® 9 te^T Wffi^raiilKB. ^fTE 
«S#HSET^;l/XII«t»3» ^J5S2 0. 2 It. *•> 
>£2 2-4-by bbT*^> h*^^-ha-a--5. #H 
182 lfcB#J5«2 0T?N0^anfcGCLK*tA* 
3n. *9 >^ 2 2 B> WOttd 5 fc#JSI$8 2 1 1 
#$anfcGCLK$l 6#£>hTSj!|t, *©l#/ftT 
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(6) WP8-185 139 

m 

*fljan#$S2 lK-ty bans, t-nas, cn«te) 
*©i 6*£>hB#ia§g2 o-pn»«v asrcairo 

2 lTBN2»^atlfcGCLK*t*«i;>han** & 
TH«ll 6rt9>hfcfc#Ef82 l©#EttE»ian& 

ao. ;:ncJ;tiLED«)ffl«aiEfi^-c*«.. »lc 

CCDftttfcAfltt. IffilERAMSCffS&tJftJSIx-*© 

iff -fey hk:±5ffi5l!;*l)jE*-y&eftfciR3£-r**«f®*t 

S&v figt8*£>*B»fl£fi©»&5LEDa&K 

[0 0 4 7] AUV*fflA@»2 4ttLED«»®»C|li 

9* SETWI/^K«t»3K^ffibffl»lT-t?/ hSn. Ml 

SSRiTCfltf VMTSfc 'J -fey Nan*. 

[0 0 4 8] »«8S2 0B ; E^3.-;H5{D1WSEIN , 7 V >* 

«JBK*fflL<«»lTMRHan*. 
[0 0 4 9] AAff 2 0lMB*fi«fc«l*6tm»*« 

[0 0 5 0] gU»C«fc0*5>a-;H$©WKA?*t*BiE 
an* i^-ftS^S5l30t^6n<b36l. J5K^K1&5t* 
30 B^ 5? a- ;l-{*I© WfiEU 5 ^ 7 X t ft ^> T B It 

SE^ 7 ^ +7*-^ ftfflE R A U iz IBtt l/TBWJx-^ t 
^JtT^S. ffliESISf©^B€l><r^6nS*^ 

-r-^KBcrottisiSfir-^^iiafBamrv^. c©* 

■9 ftUiESailB^ X^W 3 > h n-5rtTT-f 7,^ 
V< (D&mn \zn V^T-JSMfflL fc^lc 3 s - 5"!EiS 

4ff [0 0 5 1] LED&fe*>-je©JWi£7>£K:»S! | Jl< 

ft Offtt/t v y * B3»J ©Wffi 5 > 9 rt K« 4 -3 T Ir J «. 
*<. 7>f©li/S:« ; &^j.-lHW©/N'7V^B5"f;H^ 

-5. U*U LED-5 s ^xyWTOMte¥Slti3!B(ia 

«s*tA€>ns. Sfc, »-T«f©A'7^^-J:«t»33?41-S 
J 4 X&mmr&Z.bi)?T!$Z. 4fc, />f^>7W!f 

-296— 



t 



2005-11- 1 17:30 



TOYOSU POTENT 



NO. 822 



P. 18 



(7) 



8-185139 



11 



12 



g&&tt^¥^iEMfcl^l^©H*»te^-t©'b®®ft£ 

c * r> xm «a«ffi*ff«»*a -tm?iE r a m© n« 

[0052] 3 131 0 fcjrc"rPBIHWfflia?8tt. * 
•T-A?^^tiiE«RII^Kff9TW*. £©SifS*i)IERA 

■*© l&C "bo £t>ifi<&*J; -5 tcftJS 

HIIErt?*-* <0HJt> fttfcJtUTVX. 

^"bSiiWteWiESns. 

[0 0 5 3] SSic:. &©<fc3fc&*B»®8lil&£fT9 
CtfeWtTCfc*. fldJfi©WKSIiEi»7fS, £#©GC 
L KEiSScfc&fcSli-S C i K J; Wa XTV-f ©3 > 
YvT, hSriffi-f £#a<T&3. Sft, GCLKSR. 
G, B<2>&fi«lCR»r, *n*ft0GCLKR«JKtt« 

5 s * *7* w ©jwsins*tBiieT?*5. 

[00 54] 

[H9304MI] *»W©*?-LED5 ! ^^^M J ES> 

RAMI:, S^x-^-S-tfx^RAMCA^LTjatS 
h:t7ftf&£*ffliET*7t«>©7 1 --$'---CfcS*>S, 

H©W*S#»fcUfcfc*lCliaA»l/T*i<fc, 40 

R*A*fs££fc<» ^'fiaissuTAAan 

*5^©#9-LED5 4 4A7V'ftt» A 

K5 i ^RAMtCA*-r«>A'A5'f>4«fflr*. /1X5 
-f^SffijEy-^-WA^fflfc^fflUTt). ffliEv*-^ 
-ttA*atl^IelSc**«g«&T^?iVi©T?. a^?-^- 
SA*f*;:i:fc#8tefcl>. Lft^T. #8W©rt 

^-LEDr^AT'Wtt. fflIE7 , -i'-*A*bT# 

LED<offa«fikaiticjiiE-r«ic^}9»t)er. hue so 



30 



^-^-SAATSfcAW/xA^'f >£#KSLTA*Jffl 
©A A 5 -f > Slf h < IMMbT* »«*T«"*lfc«HI * 

[0 0 5 6] *fc*»9J©LEDx*A7V<*5>a- 

LEDx4A7*M , ©»BiaiEfl»fT 
11 TOA^-LEDf^XT'H®^'; 



21 BrafHWHRKAAaiasa^x-^-CWf 

•stuA/i^ACDWimie^r^? 7 

[03] WliERAMS;ii^S*5-LED7'>l'A7 r P"f 

©7*Os/£J8B 
[H4] *«^©|IISWK*>*>'5»7-LED7 : ^X7' 

M©^ny^«H 
20 [HE] LEDt^ XTX^LEDJOK^IS^T^Wi 



6J LED©*;/ hJj-7<Rffi©fi6"DSS^T^7 



7J ^5B*fi©LEDa^5» h©$f$7>£A~H 

[S3 9] Wffi»[aK©-09&^'f7*ay0'8lig 
[BI10] ffl«lj|iERAMffl*#WSwrrDy^«BBI 

[sun ffl«}jiiEiyiaia*-ry57 

l-tr*RAM 



4 -AAIhJB 
S-HDiERAM 
8-LED/**/l> 
7 -jfifflHlllB 

8 -7 HP A3>hP 9- 
9 AflEHJ 

1 o-/b7r- 

1 2»Jft7-f hA5>A7 i -^-/ty7r 

1 3-#>^fiE5 , -5'-/<y7r 

2 0 -4Mfl 
2 1 -<4MB 

2 2-1}<0>9— 

2 4 -/WXiHfllSB 
2 

2 7-#>V|fl)IERAM 



3 B— k 
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